The present work was carried out to investigate the effects of green tea catechin on oxidative damage in microwave exposed male albino rats. The rats were divided into three equal groups each composed of 7 rats. The first group was the control one. The second group was the microwave exposed for 10 minutes for 6 days. The third group rats were exposed to microwave for 6 days and received catechin in a dose of 7gm/diet during microwave exposure which was extended for 4 weeks after exposure. At the end of the experiment the rats were sacrificed and the hearts were dissected and heart microsomes were prepared. 
INTRODUCTION
It is well known that exposure to electromagnetic waves has various harmful effects in living organism
(1) . In particular, high frequencies, such as microwaves involve a substantial amount of energy, and exposure to microwaves has been found to have a harmful effect on actively dividing cells, such as reproductive organs, cardiac and pulmonary tissue and white blood corpuscles (1) . Also it is associated with various morbidities (2) . The analysis of other studies and preceding basic research is likely that microwave toxicity is caused by reactive oxygen species (ROS) generated during oxidization (4) . It was previously reported that mixed function oxidase system was significantly increased and antioxidative enzyme activity was decreased with corresponding changes in gene expression (5) . Lipid peroxide concentrations were also increased in rat liver exposed to microwaves (6) . It was observed that the toxicity of microwaves is due to damage by reactive oxygen species generated during oxidation and the chronic disease is related to free radical generation and oxidative stress (6) . Heart tissue is especially susceptible to oxidative stresses such as exposure to microwaves, and when ROS exposure is excessive, diseases such as hypertension and cardiovascular dysfunction may occur. Therefore , when the heart is exposed to microwaves, there is a high risk of heart failure due to the increased generation of free radicals in the tissue (7) . It was observed that some changes in the respiratory rate and heart rate and an increase in arterial blood pressure occur in rats irradiated with microwaves (8) . Furthermore, there was an increased circulatory system functional disorder in rats irradiated with microwaves which indicated that the cause was increased oxidative stress (9) . On the other hand, ROS such as superoxide radical and hydroxyradical in living bodies are neutralized by anti oxidative defense enzymes such as superoxide dismutase, catalase and glutathione peroxidase (10) . Nutritional antioxidants such as vitamin E, B, carotene, ascorbic acid and glutathione also protect against them (11) . However, when living bodies are exposed to excessive exogenous oxidative stress, by microwaves irradiation and metal toxication, or during increased endogenous oxidative stress that occurs in disease states, excessive free radicals accumulate, because of the imbalance between free radical generation and scavenging systems. The excessive accumulation of free radicals that occurs when the antioxidant system is weakened. Thus it is believed to be related to the etiology of age-related chronic disease and aging itself (11) . Accordingly, to be able to suppress oxidative damage by microwaves irradiation, it is important to understand how homeostasis is maintained between the related oxidative and antioxidative processes (12) . Also, how to strengthen the antioxidative defense system and weaken the free radical generation system using antioxidant substances such as vitamin E and selenium This study aims to elucidate the changes in mixed function oxidase system and antioxidative defence system in heart tissue of albino rats exposed to microwave radiation, and to study the protective antioxidative effects of green tea catechins. 21 Male albino rats of about 200-250 gm were used and fed with normal diet for one week and then divided to three equal groups:
MATERIALS & METHODS
The control group consisted of 7 rats fed on normal diet.
Group 2:
The microwave exposed group consisted of 7 rats. The experimental instrument included a high frequency generator that was designed to be available for remote control to optionally adjust both output and exposure time (Model 8594 EM). The maximum dose rate after 15 minutes exposure (15) . For 6 days.
Group 3:
It consisted of 7 rats. The rats were exposed to microwave for 6 days and at the same time receiving diet containing crude catechin powder from green tea in a dose of 7 gm/diet (16) , which was maintained for a period of 4 weeks.
At the end of the experiment the rats were sacrificed on the six day after microwaves irradiation as the oxidative damage is most servered at this period (6) and after 4 weeks for group 3 (microwave and catechin). After sacrificing the animals, the heart was dissected, washed with 0.9% Na CL, quick-frozen in liquid hydrogen and stored. Heart microsomes were prepared by the biochemical method of Choi et al. (17) . Cytochrome P 450 level in heart tissue was measured by the method of Omura and Sato (18) . The activity of NADPHCytochrome P 450 reductase in the heart was measured according to the method of Masters et al. (19) . Superoxide dismutase (SOD) activity in heart tissue was measured with the methods of Markland and Markland (20) . The activity of glutathione peroxidase in heart tissue was measured according to the method of Lawrence and Burk (21) . The superoxide radical in heart tissue was measured with the methods of Azzi et al. (22) . Lipid peroxide concentrations in heart tissue were measured according to the method of Satoh (23) , which measures malondialdehyde. Protein determination in the heart was measured by the of Lowery et al.
(24) .
Statistical Analysis
The data obtained in this study were expressed as mean +SE. The data were analyzed by use of standard statistical analysis, the one way ANOVA with Scheffe test for multiple comparisons to determine significance between different groups, values of P<0.05 were considered significant .
RESULTS
The results of the present work showed in Table (1). Significant increase in the levels of cytochrome P 450 and NADPH reductase activities on exposure to microwave irradiation which were significantly reduced by catechin supplementation, Fig (1,2) .
As regard the antioxidative defense system in heart tissue, superoxide dismutase and glutathione proxidase and catalase were reduced by microwave irradiation and significantly increased by catechin supplementation, Fig (3,4) .
The levels of superoxide radical, lipid peroxidse and carbonyl value were significantly increased by microwave exposure and improved by green tea catechin supplementation, Fig (5,6,7) .
Also, lipofuscin content of the heart tissue was significantly increased by microwave irradiation and improved by catechin supplementation, Fig (8) . 
DISCUSSION
This study was conducted to observe the antioxidative effect of green tea catechin in microwaveexposed albino rats. Microwaveexposed rats with or without supplemental green tea catechin were observed for any change in the mixed function oxidase system and oxidative defense systems in the heart tissue , as well as for the generation of superoxide radical and oxidative damage (24) . The mixed function oxidative system generates O 2 and H 2 O 2 during the detoxification process of endogenous carcinogens and exogenous toxic material, thereby inducing oxidative damage of the tissue. The present work showed significant increase in cytochrome P 450 levels in microwave exposed group compared to control one. These results are similar to those reported by Kim et al.
(5) , who showed that hepatic cytochrome P 450 levels could be increased by microwave irradiation . The evaluation of the effect of irradiation in whole living animals and the demonstration that exogenous toxic material and irradiation have profound effects on endogenous steroid and other hormones, so an increase in cytochrome P 450 level is a normal physiological response to environmental stresses, such as microwave irradiation (25) . The result of the present work showed significant increase in NADPH cytochrome P 450 reductase activity, which was significantly reduced by administration of catechin. These results demonstrated that when the living bodies are exposed to exogenous stress, enzymes related to detoxification process are activated to protect organism and maintain survival. Since catechin acts as an antioxidant, the mixed function oxidase system activity was reduced because of reduced toxication as a result of catechin supplementation (5) . Moreover, the superoxide radical generation was increased by microwave exposure because of increased oxidative stress and mixed function oxidase system. However, catechin supplementation reduced free radical generation and the effects of the mixed function oxidase system superoxide dismutase reduces the superoxide radical to H 2 O 2 which is then neutralized by the action of glutathione peroxidase and catalase, therefore protects the living body from oxidative damage (6) . When cells are exposed to oxidative stress, proteins with protective capacity are activated, in particular, superoxide dismutase that operates as a first defense system against tissue damage by the radiation which was improved by catechin supplementation (6) . The results also indicated that peroxidation of unsaturated fatty acids in the existing membranes was activated by oxidative stress by microwave irradiation, thereby accelerating cell time damage and decreasing the enzyme activities. Kim et al. (6) reported that microwave irradiation of rats reduced hepatic antioxidative defense enzyme activity and altered the gene expression of superoxide dismutase and glutathione peroxidase and catalase, but the green tea catechin supplementation restored the antioxidetive defense enzymes activity and gene expression.
Moreover, when rats were chronically exposed of microwave irradiation, there was a significant decrease in food consumption (26) . In addition, serum glutamic transaminase and glutamic oxalacetic transaminase activities were significantly increased (26) . Lipid peroxide concentrations, which considerd an index of lipid peroxidation , were increased by microwave irradiation and improved by catechin supplementation. The same results were obtained with carbonyl and lipofusin which correspond with changes in the antioxidative defense system (27) .
CONCLUSION
The mixed Function oxidase system when activated by microwave irradiation, leads to the increased formation of superoxide radical, lipid peroxide, oxidized protein and lipofuscin.
Also the antioxidative defense system was weakened in heart tissue. Therefore oxidative damage was increased by microwave exposure. However, green tea catechin supplementation significantly reduced oxidative damage by weakening of free radical generating system and strengthening of the antioxidative system. 
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